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Rhode Island Reds) before the age of 215 days. Two dominant
genes, which have an additive effect, together increase the
winter clutch size up to three or more eggs and thus bring
about high intensity of production. Winter pause is due to a
single dominant gene, so that hens with no winter pause must
be homozygous recessives. Broodiness is affected by two
dominant genes (A and Q, complementary in action ; birds
with neither A nor C are non-broody, so are those with only
A or only C, thus broodiness is difficult to breed out, since an
A and no C (non-broody) type can produce a broody when
mated to a C and no A (non-broody) type. Persistency is
apparently due to another single dominant gene ; it involves
no break in production due to an early moult. There is no
known reason why these traits cannot be combined in all the
birds, but with the different genes concerned Greenwood
calculates that the number of possible genetical classes for
these five characters reaches a total of 10,935, one gene being
sex-linked, therefore there are different numbers of classes in
males and females ; only one class would give genetic fixity
of type. Hence, for this reason alone, progress by selection
must be slow. Actually, Hays and Sanborn (1934) found in their
flock of Rhode Island Reds that while 59% of the birds showed
three or four of these desirable characters, and 16% all five,
the rate of improvement during five years was only one-sixth
of that which could be expected on theoretical grounds.
The other example gives an idea of the relative frequencies
of unrelated characters which sometimes have to be taken into
account. Terrill (1939) analysed the records of the Ram-
bouillet flock at the United States Department of Agriculture
Sheep Experiment Station at Dubois, Idaho, to examine the
reasons for culling range ewes. The study was a retrospect
of the selection which had actually taken place among
75 7 ewes born between 1925 and 1933 ; the records were
supplemented by information (a) on the reproductive history
of an overall total of 1,290 ewes, (&) on the body weights at
weaning, just after shearing early in June, and at culling
in early October, of 305 ewes which had been kept in the
flock for five years or longer, (f) on score for mutton con-
formation in 747 ewes, and (d) on the unscoured fleece weights
lengths of staple for 323 ewes. The amount of culling